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Abstract of JP1 0027946 

PROBLEM TO BE SOLVED: To make feasible 
of the oscillation in a visible wavelength region 
by forming a clad layer in a formula shown 
composition meeting the lattice matching 
requirements with a substrate on the upper 
part of a p conductivity type ZnTe single 
crystalline substrate. SOLUTION: A p type 
ZnPe layer 22 is formed on a p type ZnTe 
single crystalline substrate 1 further forming 
formula shown p type clad layer 2 and p type 
guide layer 3 further an active layer 4 and an n 
type photo guide layer 5. Next, an oblique 
composition layer comprising formula shown n 
type clad layer 6 and a contact layer 7 to an n 
side electrode 10. This contact layer 7 is 
grown to make the composition slowly 
approach to ZnSe in order to improve the 
electrical conduction between the n side 
electrode 10 and the n type clad layer 6. In 
such a constitution, the lattice constant from 
the p type ZnTe single crystalline substrate 1 
to the surface of the clad layer 6 is made 
almost constant. Furthermore, the lattice 
constant is reduced bounded by the interface 
between the n type clad layer 6 and the 
contact later 7. 
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TftipIZnTeSSKCfflH. ^5-/HS^)»«S: 
ZnMgSeTe kt-&ifCU-1fftiS»*»jfi-r4 




(2) 



ItlPPPl 0-2 7 S 4 6 



[issisi ] pe^az nT em&gkmtiLtmz&mR 

Mgi-.Se^-.jTei.jd-,) ( 0^x<l ) iDffljft 
[M*«2] ±IE?7 y FJf^lflJ&Oyti. B&0. 5T 

a. 

fciSttJUi. Zn I Cd 1 . 1 Se, (1 . l) Te 1 ., ( ,. ll (0 
SxS 1 ) <7>ifflj£a^3rD. yliB&0.8 84T£>&<r 

t -rsif $m i «x{±if 2 fcEW^Ni* 
u—rms.. 

[|f*JS4 ] -LIE? 7 y F*fct*4ft.4 i 3 
fdSttilti. Zn,Mg 1 . 1 Se, (1 . I )Te 1 ., (1 . 1 , (0 

sxs i ) co*U££*u s&tc&tt&gjgigioSiM 
e vjajb/hs ^c: t zmkt -r sut^ 1 2 jsc 

m^m8] 60 0nm«T60^ii&SO3t?igSr-i-^fi 

IBei*|gWfEilia*{i 0 . 1 d B/mWFX'h zztz 

[*U|*)Bi»KrSMJi] 
[000 1] 

%im#u- wzmhh. i:<omL<^i>t, n-vi 



[0002] 

[fifsfco&ffi] eoonmOT^^-ciii^-rs^ 
«±$**BffiSHG*i*ja7i-«o*a-ctt, m&otz 

fc0±l:?7 7h'itUZnMgSSe. vSttJIi L 
T Z n C d S e h 1 1 - VlBHE^HjiNMfcl^— ¥<T> 

wsvm*3*x\ih. zzx. n-vijs&&wm#ib 

fcf. Zn, Cd) ^+2«OBMfctt»£35*T7C* <J5r 
If. IISEtu*) («*HT, S. Se,T 

e ) ^«-20S!-fl:^»^^-r7nS (mil. VIBSc*) 

®ftmznm%im&ittfmz ztubizz n m g s s e 

[0003]-*. pIZnTeJittfflV^fOl 
(Cj^II-VIftifs»«c*«JiLTjS4«3iaiH t * s 2« 
filfeil-CV^. (#^335 7-2 64 9 1^ 

IjpIZ nTeSfflilfcZ n^.Cd, Se,T 

e,., (o<x<d izx vmf&zti&z&m^izmi- 
h hcox-h *) . m~com <»hpfo 4 -133478^ 

^B«H) lipSZnTeSIiCMg^.Zn.Te 

<o<x<i ) ^Hjsfciiofliifts^ssjeaHPtcHw 

[0 004]S-<7)ili. p-Z nTeM±Cn-- 
Zn^.Cd.SeJe^K^SSffliJ. $4tcS 
KvSttilitCn^-Zn!,,. Cd,. Se,, Te^, • 

ti?titfr?m&zitxmm-$-& z t x\ ^t^e 5 0 

<mmt 9=7'/ h'S b <?ffl<7»*> v*y* -y btf-t-iHz 
btUk^tDt>tz9&£e$ S*aB<0»3te»**±7 OOnm 

[000 5]-*. Jj?-tf)0»t4. p-ZnTeii±t: 
P-Mgo.sZno.sTeHW^^'y FS. T>F- 
r^Mg.Zm-.Te (x<0. 5 ) A^Sr&iSttB. 
n-Mg 0 . 5 Zn,. s TeH«?77 FJl$r£<7)JfiC 
SSL. MIA ! 4 9 0nra (x = 0.25) X»45 
4 0 nm ( x= 0 . 1 ) <0¥^«55BK^S:ieR-tS t> 
C0X'h&. ZZX\ JSttSWX^^s'yF^-vyT-E 
g eV) ifBftfcllA (JUffl: nm) cTJM^ti 

#3£Xm.2iX&. 

[0006] 



[tl] Eg=1.24/A 



•■(«3«1) 
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&t ^ZtttlZ^-t^irvVT {W?. IE 

?L> . ttiftftLtzt LXhZtilzWom 

[00 07] 

[0008] GaAsiS^fflV^ZnMgSS 

tJVvCJ&JfcW^««#*L, < W < £4 £ £ £igiW&£ 
fc**m*=5rV^ («ffiHgIl ) . ZtllZtntX. PlZn 
MgSSe^cOiE?LSUK$rl 0"cr»UJ:fc:SS<i- 4£ 

but** (&wmm2 ) . ifeaaRj: o 1 1 %m±* 

SfctimSRfcflrOZ n C d S e £*SttJf {CfflU-S^ 

x. wmxmz* Rmmi<ms&h<mto.h2iiizmL 
s xy < •/ hm&^iRMWzzm-t&mmxmzm 

k LX&QtfmML. *f^iS«±#i: b hlz*e>i$.& 

mmzti, &itMznm-rh<,zm& (Kieft^ 

ft) . Z<DZb£ bVtf-b LTs ^teBftO^SrfiE 
J^HJ&jW^ftT^. **ia«3R:R-tti. ZnMg 

s s e i«-ir<r>m$!\± . ^sh*mx°hh 

[0009] j£¥HK<9Z n SeA'/^mS: 

srkjbv vt 1 1 - vi ftim&ztLx v 

(ELECTRONICS LETTERS, Vol.31 No. 16 (19953SU3B 
fiff) pages 1341-1342) . Z<7)J:ffill±. n-ZnSe 

&m<7)±.T£mts£ol,ZZn SefrtytchfttM KJISr 
#« L . $ t>l,Zfttf-< FmcD±T£mts <k 9CZnMg 
S S e y H**»JSL-C=5r**#*^— !f £rB§^ 
*«T)3HRttfttt4 8 5^S5 1 7 nrndSrS^kS: 



ttHPF 10-27946 

nMgSSetMtl.-^ vStt/f £ Z n S e 3t#4 
Flt«^L4^Z nC d Se*f>^61f#Fi 
(pseudomorphically-strained quantum well) i: LT 

[0010] L*»U iOSaBbWSKrr***^-^ 

X'bitz. HP*>. ZnSe#^&|,^X{ijli:<7)f&? 
S^5rfiTSfflU>:ZnMgSSe^77 FJIfciSV* 

L*-4) kV^^^^*«aai$fTJt<OTS>S. -I^SI 
**«fefcfcl63l* Z n S emmXt±Z n S e KJS 
fcZnMgSSe?5yFJfh cDH^fg^-£(i*$r;b 

3. -TOJ: 3&Jgia££t62x*/l^-li. ZnMg 
S S e*>^60SOftlij^&fcO:fVtB?* 0 . #«(C 

[0011] ±^<7)J; 3tcZnCdSev£1±®«i. tc* 
Z n SeW HJitcWLe^^pSE^fefli-cs^Sit 
TV HJf t^tS^^St^M&lXJSlf ( 6 0 
— 2 0 OA) S:SHW4£kTJirtfc:tJ»t4teffl<0S6* 
SrWihLTV^S. L*>L, S <7)^g|tc# 3 Z n M g S S 
elt CO^^S^iOtifttC ilZnSe 3tX?M H *<0 

[0012]? ^ic. l^— T*-?ffl*Kk LTM^ 
«<0ZnSeJ«S*Ofa»iSt*««>4±fc:. fi^-ft 

*M^I«g-C'S>4i:V^3A# : SrX*$r*LT^4 
S4) . 

[00 13] Clix^coato^ZnSem^trS^lC 

[0014] m±<^)ttfBWil«i* wsit, n 

fflK/K7)ttfg5:^-r4 4 0 0nmH7O 0 nm<7)°I 

m&&®. mzmm^tmmt ?^6oon m^ft 
ffinsT'««-r 4 1 1 -vi&¥#tt l^-- rotn^sr^c-r 

4£fc£BWfc-r4. 
[00 15] 

[ns^^-r4^o*s] ±a<os»*»ft-tsfc 
ftt. *&wz'i&mfcmmiztti'dmmmm<z>p-z 

nTeJ, ?77KlCZnMgSeTe^W\ 

H/IcOZ nMgSeTelMZnTeStkH 
M±fe?mtt 4 J: 3 l-at/CT'I I - Vl«jimi«cU— »f * 

mm-h. *<r>m\imT<r>m r )X'hh. 
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[0016] 1 . \s-*fft£?mi-2>tltb<V*$mffi& 

ZBfStmtmt m tn -nmit-^a^m^x-hh P a 

ZnTeS:ifiKfflu|.t, Ga A slSJffl^S^p 
fcJt^T«&#ffiT'O^JIO?&££fPiMT'# & . 4 fefll 
tt^Og^tt£fc&£fc#ai#.&±k:, Ga 2 Se 3 | 

{i& Z<r>KltorM&£ ftJSHjT"£ 5 ( S«S8S 1 OK 
#) . 

[00 17] 2. ^77Hl£ZnMgSeTefM 
-TS^ttCiO. Sit (S) £«j£7cSa»&i'Ht4:fc 

? v y H«<o^ai»ajR<^at±^e^tt (hp 

•I). 4fc. pfiSI«0ZnMgSeTe;77Kli:p 

hp*>, smt ? 7 -v v t <?mt>)WV&»<bx.*n>*-& 

1 O" 3 Qcm2 JSTCTS •SO-C»cO^$rfP$fJT'# . * 

#> . 

[0018] 3. p-ZnTe»tZnMgSeTe 
? 5 y HJi*«ffl-T4 £ fc £ J; 0 s ®K*»fciStt«±» 

J: § je*<0»££ ^feWMT* £ ( SWISS 3 OK 

#) . 

[0 0 19] 4. ZnTef&lll ZnSe^Jt^ 
a A s J; 0 fcSWSr^lSft^A^J&farerc** . 

[0 0 20] ftt, ISffltp-ZnTeJ, ? 5 y 
f'l(CZn 1 Mg 1 . I Se,, 1 . l) Te 1 ., (1 . l) (0^x< 

i) &*«m^xn-nij&k&fazmtou-' fZBfct 
nmtz^x. miz^mLxwrn-tz. hi tew. 

a ( 2 5-c) t,zt5tf&wF3mvwm.mtm®i%mnm 



^t^mm^Tj^w. (,wm.m) -mmmma. znT 

et'6.10nm-2.26eV, MgTeT6.30n 
m-3.2eV, MgSet5.90nm-3.5eV, 
CdTeT'6.4 8 nm- 1 .44 e V, CdSeT'6. 
05nm-1.7eV, RX/Z n S et5. 6 7 nm- 
2.6 7 e VTS>S. 

[002 1 ] HlJ&»^4>3&«SrJ: ZnTeW¥ 
&flce£r«j£-$- S I «tc*Z n cr>'J?% <ti> M g 
■CB&8U4fc*. VIfiE7aRTe<0HW*SeTil#a 
* 4 £ t IZ X K) %&m{*Mnt&f-&kZ ZnTeM 
JUCigcttt t>tl& . £fcZn£CdX*W.%mz.&tZ 

^ffc/lOfg^BggcS- ZnTe CDZtltZfrHft>tl& . 

ZnTe^*«0«$lJ^itBtt, Zn^MgTJS 
^li.l.tfotJE* 5 '). ZnJCdtl^iiStf 
ott^l.. ;<?)IA^. ?77h'l!:ZnMgSeT 
e^r^47n^. XliMgSeTe^37C^Wft^»f 
v£14«£ZnCdSeTe&&47C^ AJ2C 
dSeTe«3 ^<0fc£*¥*«cT«MW-4 £ fc 

f^ZnTe aH^fcSS*ttttrt&^*£*fr 

[0022] #?SHJ1#« . ilC^Ucf-? P 
-ZnTe ,im;:»«±f§^Sltrr& Zn,Mg 

! . I Se,( 1 . l) Te,., (l . l) ?57 FJ1 (0Sx<l ) 

0<k 3 fcRW*"* . ? 7-y FSttvSttJfJ: 9 A#&«SfJ 

ttSOfflfigtCJ: O-eoffi^Z nTeJiLhfc3roTi+# 

-rs^y HJiffl«?&s«fc^.aj-fr&*»fe'r'*&. hp 

Zn I Mg 1 . I Se y(1 . l) Te 1 .,( 1 . l) ?7'y VMlZ 
*fU 47C*<7)'fb^!ll^* J y (1-x) t;Ucr>Ms 
Se, (1-y) (l-x)t;K7)MgTeMx^ 
OZnTe fcsg-*., 9 5 y KSlCBfrM-T-S^J 

^iBE g CL ^L<Xoai^S^^ft?Wf J; Wf* 

[0023] 



[&2] 5.90y(l-x)+6.10x+6.30(l-y)(l-x)=6.10 -(»*2) 



[0024] 



[fit 3] 3.5y(l-x)+2.26x+3.2(l-y)(l-x) = Eg CL -(iSc*3) 



os££**gcKko-e&a. £it^o 



[0025] $A»tca4L<(i, ±^Oy$r0.5tciS 
■^ftS b 7 y y h'iiO^iS^ifSmfc >5:4 . 

^7 / Vm®jmz&if&yimo.5k-ti>Zbij s 



>• »■ 
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(a. -0.02<a<0.02) ZftfzitXi> J:V^ CI 
<0fc#, ±^Ogc^2cO*iS«i:6. 10at^. 
[00261 51, ±&<9^ffiig¥*S*U-- f 

•/^7r-<^*tffl^^>-ii-Cffl^'l»t, LAN mm?) 

[0027] ^coCTfc LT, H««J^«ffl^J®t7Bi 

ix-fixi^S. mPtfcrWU 19 9 3mzfi>?)\s~?4 

tlX\>^& (S ID93D I GE ST. 4 7.6 Late-New 
s Paper:p P 1012-1015) „ %CDltmzl± 1 kWc?) 

x e i> l < iz&m; N7^f yrtfmm £ nx v # . 

■^^-fl^«±2 0 0 0B#^ ( 3 ) VD.ftbM< , L 

frt>}nmzfrfr& mmti-mizttmiPi t -mmxh & . 
*muz£z,it&. life. r**«Ktt 

mm h^m Ltzw&--xizm a Mp D 0 &s*ai3fei> . 

[0 0 28] ifc«#fc:WU r7Xf^y?7r^A' 
(POF) frTg^TfilESfU ffifffitgcOLAN (local ar 
ea network) ^SfclffivX^A^iifcTig 9 *&#>T 

&&®&ifcfl (56 0~~575nm) OU— f%Mtiffi 

ftT V . J: 4 »S»ftfc 5 7 0 n mO**«c 

[00 29] 

[0030] <m$m 1 >*HI*e ; iJS:02Stf|a6 £# 
S8 LX mW-tZ . *gdt0f <± s SttSffl^S- Zn.Cd 
i-i Se y(i-.) Te i-y(i-«) (OSx^l > co—mx'$> 
SZnTe (x=1.0, y = 0) fc Lfc¥»ffcL~ «f 



[0 03 1 ] ^TT"=*r-\>'.JTl§lj£5x 1 O^cnr 3 . * 
2 5cm2/V s „ tiMUO . 0 7 Q • cmiDS 
StfHSSrWTS. JSSlmm. fig3>fyf«plZnT 

e <>xyN£ WSftjS«ffl^)fflE 1 k LxmmLti. 

CIJHC 1 fcHNO 3 c0?g-&?gS-fflV\ 2 5-C. 5^ 
OXvfy/Ciiaiil Ox/m^Jg^SL^., X-y 

fa(7)Zn. Mg, Se, Te SrfllV^MBEifetJ: Dfi 1 
ofc. 5t-f»i£6 1 0-C4T'jDi!iL*ffil!iW^I^* 
L^: . Wtfcm<r>m£;&m£lZ'ufrtlX V^dt^RHE 
E DT5H2 Lfcf*. *«ia^$r 3 2 0°CtCT(fT . Z n 

3 2 0'C— mz&mLtz&&. 5 0nmlic7)pMZnT 
eJ12 22r^t^:. ^co_hfc2^mff<7)p^Z n 0 . 2 
Mgi, 8 Se 0 . 4 Te M ?57KI (pS^f-rl»TcO?& 
*:p = 4X10"cr') 2^®^L. JJC^TJPS 1 2 
OnmCOpaZn 0 . 6 Mg 0 . 4 Se 0 . jTe u ^ HJf 
(P = 7xi0»cr«) 3*ifcftLfc. ^C0±(cvgtt* 

4 t LTT^ Y—TZ nTe 2:1?$ 1 0 nmSUBUt. 
[0032] CI iT1iS?-ttl{i\ Z n T e (±^';W^^ b b b 

t LxBf&zti&%r&. m^-<ryz ntfmixQ<wJ h 

(Zn-vacancy) im§,WzBfSL2tl& . ZCD^n^M h 
<D^=m±. Z n T e <0|g*tt**«±«=6r 3 t,<0T=SrV^ 
*>\ K-A-yh^iiAL^ttZnTeW 

fflRJtX«*W«cBLh(cx t^^f ^^/HSfiSft.* Z n 

aWtt<0=ar^ (intrinsic^:) ISfii:$r6. 
[0033] iicrt:. nS5t^'-f FS 5 fc LTH5 1 2 
OnmOnMZno.gMso^Seo.jTeo.g ( nS^f 

: n=5x 1 O^cm-s ) t nl^7 7 F^6 
k LT1¥? 80 0 nm<OnIZn 0 , 2 Mg 0 . 8 S e 0 . 4 T 
e 0 . 6 (n = 8X 1 OiVcm-3) Zmmmiftlk. nffl 
W&h<T>nv99 YM1 1 LTZ n.MgnSeJe 
!. y (0. 2^xg0. 3. 0. 4=£y =S 1 ) 
fflttfi«liSJB«Lfc (H2#Bg) . ^con^ifi? Ml 

CDi>cr>X'fr 0 . Zcomfctim* IZZ nSe lz^< J; 3 

znxoizmmxftizmtttztmzit 
xf&^ittinyfthmni. m±mzt$uxmitf 

»5ZnSe btchiolZ-tZ,. Ztlit. ZnSe^ri.^- 

mmtnmnmmkt Lx&?izim%t:#>X'hz. 
[0034] vxkcojLn&i&ztefmx'nmttmjfa 

(fig*^-|6j) «tTFSR*H5(C5rr. P-ZnTel 
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tTSKn-ZnMgSeTe^57 KJf6±!Blfe 
56i«±B&-5g t tc 0 - n MO ? 5 y K * 6 fc AIM 

^ridtc. ZnSe<^f^5££mZnTe<9-HxJ:9'h 
X 1 0 18 cm-3-C$>o7t. 

[0035] jfcfl&TflL 3 O'C-^cffi^ t B 

«iSJK 3 7 O'CfciSwr pMZ nTeH8£8#£JI8<7)S 

StffiSrxyf-y^ pIMti9t;Ni/Ti/A 
vu nfflKSil OCI n/Ti/Au^Lfc. &Lk 
WXSlCfcViT. pI«K-A-yh(;|iLi^<7)Il7C 
* (T^UA«7SB) XJiN. P, As, Sb^eOV 
fcjn**. nM<0 F-^>- McflA 1 , Ga^coIIISl 
7C*X(iC 1 , I mwumnM (Anyyjc*) 5:^ 

[0 0 3 6] MOTgCJ:'). ^2§fi6 0 0wm. 

a0 2 /Si0 2 »:J:>5 3-f^/L. ttlBKaf 

Sfi-CtfD«Siami7 6 0 A/ctf . Hjijfcft5 6 8 
nnu ££5 0T;Jnafft^fctt£»ft*frfi4800 

[0037]-*. usages t . *6^tt*r ij -f 5 F 

mm. 4fciisio 2 t«fflufc»^)Sffl-co«88w 

ffili-eft^fc.2. OkA/cm*. 1. 4 k A/cm* fcffiU 
ffiT-fc 6 £ aajtpIZnTeSrgfL^ 

[0038] <mmm 2 >*9mm&& 3 ava 6 £# 

*mitmi* JSttJiflJfrSrZn.Cd 
i-iSe^MiTe,.,,!-,) (OSxSSl) LK¥m 

y £■ s& 0 . 8 s 4 fcifcjg l . mmvm&a&tzititftx 

Jti£<7« 1 - 3 SrJlIiWSV x £ 

[0 03 9] SiaTT^rA' Urates xl 0i7cm- 3 % * 
t&g 2 5cmVV s s JtffiSl 0 . 07fi - cmtfOll 
SlWttfc^i, jP£lmnu iSS3^>-f-OpSZnT 
e ^XA^P-f^Mffl^ilSlt LTttJHLfc. 

^-^JffcXy^y^'fc.fcOISfcfcU:. i^ftvh 
WiHC 1 tHNOaCOig^f-ffl^, 2 5*C. 5ftm 
crjx y^y^-tcj: 0^®2r 1 O^m^Jg^L^. x-y 



*«0Zn, Mg. Se, T e SrfflU&M B E&fc J: Off 
5fefi«^6 1 0XJST^U3iiBi!HW£ttS 
L/C . S!-fkSO^**^^:tCff i?ilT V ^ & i i: £ R H E 
EDTHBtfcft. a^aKSr3 2 0-acTtfT. Zn 

[0040] mmi§&Z3 2 0°C-fetz&ftLtz££. 
50nmf(OplZnTel22^MU. ^^)±fc 
2^mJ?WpMZ n 0 . 2 Mg 0 . 

m (p = 4xl0"cr 3 ) 2£SMU JKWCffS: 1 2 

0 nmCOpMZn 0 . 6 Mg 0 . 4 Se 0 . 2 Te 0 . 8 *M HS 
(P = 7X 1 O^cm- 13 ) 3***L3fe. *<0_LfciSttJl 

4tLT7yK-7CdZnSeTeJI? lOnml 
JBUfc. <Z£lz. nmtiU H®5tL"CJP$l 20n 
miOnlZ n 0 . 6 Mg 0 . 4 Se 0-2 Te 0 . 8 ( n = 5X 1 0 
»ar»> fc nl^7 7 KJ16hLt«$8 0 0nmc0n 
IZn 0 , 2 Mg M Se M Te M (n = 8Xl0 17 c 

tUZn.Mg^.SeJe!., (0. 2SxS0. 
3, 0. 4SySl ) frt 3 %hm®miMiT&f8.Lti 

1 0 18 cm- 3 T25o^. 

[0041] &±<vxm&*tfcwtc<?>x=p<nw%fo 

[0042] j£*»Tf£. &K£ 3 0X>-j£fc:«*LB 
r 2 fc x ^ y —)U b OvS-^x -y •f-^r y b * m V X -y 

ti. -eof^xb"^xyN$rMOCVDBK*^C^AL-. S 
S?ag3 7 0 < CtC^V»TpS!ZnTe«gSE^«8<3Da 
jiS^Srff-ofc. ig-^x-yf-r>-hT'Xb° 
*IJX7f^, P««{lfl:®9tCN i/T i/A 
nffll«igl 0(CI n/Ti/Au^IfLit. 
[0043] OJi^)Xet= J: 0 . ^fSS«6 0 0 
if! 8 5 0 u mcou-^ff- -y r<i:8[iam*±* { ^ /c . $ h 
*fi»«BS*Ta0 2 /S iO 2 »:J:03-f 

igTcomgSraffl 5 8 0 A/cm2 . 5 8 8 n m N 

£tz 5 0°CMmmiz&l,i&W)i¥mfiili3 6 0 0» 

[0044] «aBR«ll(c. ^tt^'J >f 5 F« 
li. 4fcUSiO2*fl6fflL>t*^<?DSa"C<0«8JIIMi 
<i2. 4kA/ci!. 1. 7kA/cB*fci*l\ttTa6£ 
ka&»4>» SiiatCpSZnTe$r^fflt^^tCJ: , 9* 
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[0045] <mmm3>*mtem£m4B.vm6 £# 

i- I Se, (1 . 1 ,Te 1 . y ,i. l , (O^x^l ) k Lfc#l£ 

a^l^3*M&ffvrtx£:ftK>&£2:*f-r**. £ 

[00 4 6] SiaTT^-vl>T»S5x 1 0 17 cnr 3 . * 
->V&m&2 5cm2/V s „ JtjgfitO . 07Q - cm^om 
»»tt JfSlmm. I13-{ yf<0plZnT 

yx-itm**.-/ o«»*Lfc. xvfA-vh 

*OZn, Mg, Se, Te Srffl^&MBE&fcJ: 9fT 

ofe. 5t-m«sr6 1 o'ctx'Mmtmmm-ttmzmi; 

Lti . iMW<^**«££fc:fTiMl.T V * 4 £ k 5: R H E 
E DTHBLfcft. 3 2 OTJCRf T. Z n 

[0047] mmi&mz 3 2 o-c-sgtcsys Ltztt. 

50nmlf:tf0pl!ZnTeJf 22£f£IIL*:. -t<y}±fc: 
2wmf?)plZn ) . ! Mg 0 . 8 Se M Te 0 . 6 ^7 7F 
1(P=4X1 0'7cm-3) 2£«JIU &Wt-J?£ 1 2 
0 nmiOpMZn 0 . 6 Mgo.4 Seo. 2 Te 0 .8^ 

(p=7Xl0i7 C m-3) 3tlEfiLfc. *«OJbfc$gflE« 
4 k tTT y H-rZ n 0 . 8 M go. 2 S e o. i T e o. 9 Sr* 
$10 nm««L7t. n§!Bfc*H K*5k LT 

/¥£l 2Onm^nlZn 0 , 6 Mg u Se 0 , 2 Te 
o.8 (n = 5xl 0 17 cm- 3 ) t nl^7 ■/ KJ1 6 k LT 
K800nm<7)nIZ n 0 . 2 M g 0 . 8 S e 0 , 4 Te 
o.6 (n = 8Xl 0 17 cm-3) £*&fWiU:». n®|« 
it^ny^^MTtLtZn.Mg^.SeJe,-, 

(0. 2SxgO. 3, 0. 4Syil)K«c4«« 
Ui (H4IMB) . 3y^?MOT^ 
■v'JTilUS(i:2x l 0 18 cr3T*S>oJt„ 

[0048] ULh^lStr^^^SKT'^^Ji*^ 

77tC*$:fU te^JtllJinglcD^ y h'J■6k:3>':y• 
?^Ji7k<9#®£ifc^cil&^L-C^.^> (0*tf>*EPT** 

[0049] J&H&TflL 3 O'C-SCftft L B 



fc. ^<7)f&xh'^xyN£MOCVD»&ft^teS£AU * 
fixiSJEl: 3 7 0°ClCt>V^TpSZ nTecO^Sa^s^J18fO 

[0050] SJ&ftf£. -y y FtxtSK 
^•vT-yf'ik. p£Kfi0ttS9(CN i/Ti/Au, n 

fiinraiocin/Ti/Au£a»ut. *isss*6 

OOw itl8 5 O/xm^l^— T^- yrSr^L^. J±jE 
£§S§B£Ta0 2 /S i 0 2 #«KK:J: 0 a— r-f >f 
U fflfiKSt** 9 5 %<,zVmLtz. 
[0051 ] £<7)i 3 fcrLT#S$^^{i. MiST' 

1 • 2 k A/cm* . %«^5 1 9 nm. 4 

5 ccsnji^^fctt^is^w^i i 8 o o^ra^tt 

IBSiSLfc. ^JtvSttSkLTTVh'-rZn 0 . v Mg 
0.3S e 0 . iJe,, 85S:ffl^7t%^Wi. 318331111 . 
1 k A/cm 2 . 3£Hifcfl4 5 8 n m. 4 5 0 "CjDjIK 

BtefcttStWBWrti 1 9 0 OB*ia*>ttiB*5SU;. 

[0052] mwimmmtz. t&m.#vj s k» 
Situs i o^ffiittss^ffifflL^^i 

i&T<OlggSEg0ffi«-5-il-eiX2. 7 k A/cm*. 1. 9 k 
A/cm* fcW,*«T* 4 taiCpIZnT 

[0053] <HSfefFij4 >*ltifi^J^ . mi £#HSLT 

[ 0 0 5 4 ] 127 ti. *mico*mfai'-i t mwzw®. 

[005 5] t>fX2 0XlOmm^2<J:jt^7f 
12-14. S«|Sl»»i#$!lffllIlIK 15. t' 

-a^^jp^^ 1 6 , xft-msitms 1 9 ^s^mfig 

b-?&&OUt>*M X (6x8x4cm 3 ) C0/J^2<X7C 

4>5lffi*«A J 4 6 0 n mtfO^ftl^-HfSia 12.52 

0 nm^fltl/- If^S 1 3S.l^6 3 0 n m(7)4M»#c 

infill. #liM£»WSSBBl8fc:'C-&ffiU Sttoafe^ 

[0056] 2<5:7cX-f ■yf-TU-f IKiSi ^xy^c 
-r-^ ^ovs^v-SW^fflv^Tlf^^ii^ 1 0 OTMmco 

1 6x8/im2-9--<X(yO#{ax^ <y*-ft»6&&. 
m^»J»EI»l 5<i. ifi(630nm) W$g. fife 

(5 20nm) ffi$S. tfe(460nm) ffi^SSr^'VtfO 
2^7cx-f 7 f7H 1 Hci*«-r-5. 3tefl-iM6£§!B 

^^MSl 9^StK®(cAI«-4. k£^T. £^5K 
ffi{C(±a*S(C2<?5cX-f 7f7W 1 lco^-f -yf-^ 
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t><Dm*mtfm&ztL. mm^mmm^mm lx i > 

t»»WriW-CfiatS«. 2 4 . SI 

[0057] C«) J: 1f3Ca««*» 
$ 2 4 s- a L T v —f % 2 o £ tz&i- h Z t fc 4 o £K 

[00 58] i<03KB«»^ll2 314, >"C-V-fvU=J 
-TiSBwMiBflHfiSrOHPfflx^U-yfcJJUIWirn 

[0059] <mmm 5 >*mmm* . las&tfia 9 & 

[0 0 60] 818(4, WWIWh-OTft*. sKU^f- 
/M^T^'Jlz-b (PMMA)T'M$ll^7 7'( 

r5Xf-f •/ r'fA(GI-POF) Og/W5M 
«3>cifcft«46 0 0 nmOT (#C560~575nm) 

•tSIW4, &W:fr&ffl3S3ivOvfc#. 600nmtl 

S**W©>6 5 0nmftj£<73^TU-1fl6ffi-r 
■!> I n A 1 GaP^«0?SStt®?r*^-|.^frU— Jiff 

DISfflW£i*fi80iil4-£vvff^2 kmtSS; 0 , ZtiM 

[ o o 6 1 ] ^it l- . mzmtm 1 tr^b Lfc 4 o 

fc, *%HBA^S-r-&^lB**^"5 60~575nmcO 

*Uf, «3fc0. 3-1. 0dB/mSKT*ofc6siSa 
*£0. 0 5dB/m£T'mfffffi«^£dh#*ai3fe 
6. dOB$^EiM^^^.St;-Si;2GHz • kmi:$ 

4 o . flaw#>4 o omzm-th zta^titz. 

[0062] zeoz t *3&mzW<*& t , ^iO'-K'J 
^f-^^T^'JL— h-C'3te7r^yN* (OT, POF) 
^ffl^Tt^fEjI^XT-A^fcv^T, 3kmJJLhc7)8ESicO 

&BJ!<7)¥3«fcP~ tf^gt P OF t ^rffl^^ii-Tff^ 
*ut»Jifcr J: 0 . Sfc^fE^^xASrigsrc^*.. 
^^giyXfAll rp^^ffl^-rSLAN (Loca 



1 Area Network) ICfcWt, gjfcj^ 1 4>mm i> L < (4S 
«»t«0BI. X(44"8£«i:*8£SkL<:(4^fI«2:<DlI] 

±, a4t<«45kml^ULi.-5l OkmOTOft^cO* 

rtSr 6 0 0 n ml^TiO?fe«<7)3fefS^$rf£M$ i^^> i t £ 

[0063] 09 t,zz<o-M£5k-?. zcomiz^i-xm 

m^Xy-^li. 1&fr0S i OiXltZtllZBiOs-S'G e 
0 2 M&LXBjSLLtzft7 r A a'6 0 *m^1zWfflm 
mcr>ytim^A^r2±k±McQPO F 5 3 *fflv>fcJiiA# 

[oo64] naxmm^^&m^^Mi. *mmnm 

(*7ix - yy) 6 4 ^ft^Sfi^* 5 5 

fc Sr P O F <OJnA#ifi3te2a» 5 4^ LXWfit LTffi 
j££ftl>„ #MA&<4, JnA#*5fcfi3i&*5 4*»6tfHe 
ft-§-^ft-§-5Mgflffl*5 5«g*S-? 5 2T«SRfS-^C 

fSDSfteft) 6 3, =(^b' J L-^«*6 5T'S(t]R-S. 5 
3fefg^{4, glMCT 1 <0¥JW*V— y*7*>4«SKlfc9M 
8 ^HiV^^tOSWflBS**^ ^ * b *4 

■f-{4fI^i*SfP8*5 5^^#:^-Hf'^B5 lT^fl 

5 5^fc«#^iM^ixS. JaA#o«-f-i*gmS*5 5 

T^B5 1 (4^Sft««J 1 TiB^fctt«W)fc<0 
^ffl^-S. 09(Ci4, SlLA#»*e2S«5 4K:JllA#A 

BL*>jpAtTv^v^ ms«4i=Ptft«u[± (^a-r 

Wf, ^tCl~2«f±#) *«JDALTV^. 
[006 5] ±M<D£olZ, POFCI^f^r'f^ 
*tfrLfcW«BW3tc^v^T(4g^eaai#fc=Sri3e<07 

tozzoizm^m^zmmt. imcsilt??^ 

'Vzm: Z<7)£ottmimt;frt>l7btlX^t:i)<. 
^^fu-fgfs lS^dixfc^t^ffiJtco 

g^S^5 2fcPOFfSMH5 3£rfflV\ 6 00nmtl 

T<0««<03t*<l-*giM«*ff-4 - X\ ^4 5 =5r 

[0066] 119 rt^t-4 3 tc, «WIaWKfc(cTCi: 
^-*^SM^^ix^fcVT(4, SJft«5 7, *Si«5 

6 . JDA# 6 1,64 *^T*%BB^^#:^— f 

5 1 ti^m-Th 6 0 0 n mWT<7)S^3t$r^*i: Lit 

ffim*yb*7-?tm&$tix^z>. m8frt>wt>fr% 
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J: 3 £ft#c06 5 0 n m#aE<©«*<03t?&«*i: Lfc* 
^KJt^s 4 6 0-5 3 5nm^5 6 0-5 7 5nmO 

tt&f* 0.1dB/mkft<^'5, H tSM&O**— « 

W*fir t k Sftfc POF(cJ: SftSft* -y h V-9if. 

fc. BH*>. POFg^5 3fc#5 7 0nm<?)}fcftfi'Mfc 
ft*10km£l|MI&LT««fciSEV> 

arcs -cTii^r^^a. do^teii^ 

xtA i -vi 8Hb&«HNIfe v 

—rmmmfeZiX-f. 5 6 0~5 7 5nm«fim* 
2r»ffiT'# III-Vl^£1iNN«*U-- !f§£B£ 
fflwcfciv^ST**. L*»U *fMBea*SHELfcl!ll 
0 T'ti WgT'i i-vi«Hfcft1M^l^-1«flHai1*: 

[0067] WitflJKRTpo*^. Stt!«£$Tlii^i?iiu 

4 £ Krt£«fcftR"CS * <0 & P O Ff£j£i|§S 5 3fc:J:& 
jgftift 5 7 0 n m<03tei*OflJ^T-* 0. PO F^fBfc 
■3t**W>a*S(Cl0i, 4>tP^*^&l<vJh 3te 

[0068] 09tii. Mimizft-n^m&mm. 5 9 
[0069] zc7)£ 0 (c, *fmv#mto\'-imw.<?> 

J: 6 6 0 0 n mJilT^^S?ft*0^0||31(± P O F £ 

m^^mmi'XTA.wtttz-t. wmmximzti 

lieaUKfe^O . 1 d B/mjaTk*4*fi) #6 0 0 

jua*B/&*> § tix v ^sftogffl s- <> ^mz-t & . 

[00 70] ^coftetct, ^Utf^r-fy^'W Die 
WU--KWf;M^7?UU-h (PMMA) C03fc7 
T>r-Kfc#fHH#3BR-r4»fiifc&5 6 0 — 5 7 5 nm 



[007 1] 

[^BJ^m] *«HHt«tOs Sit'In^ZnTe 
*ttfl£«±fc:. ZnCdMgSeTe?:±fflU P 

mz nTe *®2Mf8.&mizm^mi-vm*m#\'- 

[0072] tttmizm^xmrnx-z 
ft\s—rz%Mt,zm^z>t. >mtmftffl®mft±m 

8. ii«77^f^ y^yr^^tm^hitxm^ 
ht. LAN (|0?lSrt3taft) . X-Yfffit4>i>3* 
?K MAm&. ft7TJJ<iS-r4vi%:t'co$tmx<&m 

[Hffi^m^sjHj] 

[02] *m**i^— ?<r>*>Ym&*mr?wm. m 

[us ] fmmmjjfonmrjm&mb-i- 

[06 ] *m#\'-y ! mmkwnmLzmb-tm?mm 

[07] wmsr3me>im*mt>-tm. 
[08] /7Xf^ yfyTj^nmmm&imtik-t 
0. 

[09 ] *^CO^ttl^-1f^ak POF^fi^i) 

[^Ol^B>1] 

2- P I^7 7h*l. 3 --pM3^yy-f H®, 

7--3*?9vm. 8-aaJi. 9-p«B«a. 1 

0-nfflSTO, 1 I-^^tcXW yf-ri^-f „ 12, 1 

3, i4-^««si^-if, 1 1 

6-t'-A»K«HIB£a. 17-^'J-y. 18-* 
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